The mouse liver content of carbonic anhydrase III and glutathione S-tranferases A3 and P1 depend on dietary supply of methionine and cysteine.
The contents of glutathione S-transferase (GST) subunits, carbonic anhydrase III (CAIII), glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and a 230 kDa protein are affected by protein deprivation in mouse liver. In order to know if particular amino acids control these contents, the effects of feeding for 5 days with diets containing different amino acids were examined. After an exploration using SDS-PAGE analysis, the action of selected diets was further examined by distinct techniques. The 230 kDa protein was identified as fatty acid synthase (FAS) by both mass spectrometry and amino acid sequence analyses. Dietary tests showed that: (1) a protein-free diet (PFD) increased the content of glutathione S-transferases P1 and M1, and glyceraldehyde-3-phosphate dehydrogenase, while the content of glutathione S-transferase A3, fatty acid synthase and carbonic anhydrase III decreased; (2) a protein-free diet having either methionine or cysteine preserved the normal contents of glutathione S-transferases P1, A3, M1 and carbonic anydrase III; (3) a protein-free diet having threonine preserved partially the normal contents of glutathione S-transferases P1, A3, M1 and carbonic anhydrase III; (4) a protein-free diet having methionine, threonine and cysteine prevented in part the loss of fatty acid synthase; and (5) the glyceraldehyde-3-phosphate dehydrogenase content was controlled by increased carbohydrate level and/or by lower amino acid content of diets, but not by any specific amino acid. These data indicate that methionine and cysteine exert a main role on the control of liver glutathione S-transferases A3 and P1, and carbonic anhydrase III. Thus, they emerge necessary to prevent unsafe alterations of liver metabolism caused by protein deprivation.